A protease acting on the estrogen receptor may modify its action in the adult rabbit epididymis.
We have previously shown that the cytosolic estrogen receptor in adult rabbit epididymides sediments as an congruent to 3 S species on sucrose gradients containing 0.01 M KCl while that from immature rabbit epididymides sediments at congruent to 9 S. This age-dependent decrease in sedimentation coefficient is attributable to the appearance of a leupeptin-sensitive protease as the animals mature. We now show that if adult epididymides are homogenized in buffer containing leupeptin, the 9 S receptor can be demonstrated, indicating inhibition of receptor degradation. In vitro nuclear uptake studies conducted in the absence of leupeptin indicated that the proteolyzed receptor was not an efficient nuclear binder. When leupeptin was present, nuclear uptake increased 6-fold and it was accompanied by depletion of receptor from the cytosol. Binding of the receptor to nuclei was specific since it could be inhibited by unlabeled estrogens but not by unlabeled 5 alpha-dihydrotestosterone or progesterone. In vitro mixing experiments indicated that the proteolytic activity was associated with the crude nuclear fraction since, in the absence of leupeptin, they had reduced ability to bind estrogen receptor present in immature epididymal cytosol. Specific in vivo binding of [3H]estradiol by adult and immature rabbit epididymides could be demonstrated. The time course of in vivo binding of [3H]estradiol by adult rabbit epididymal nuclei indicated maximum binding (70 fmol/g tissue) at 30 min following injection. By 60 min, the amount of binding had decreased to about 25 fmol. The accessory sex organs, which do not contain the protease, also exhibited maximum binding (150 fmol/g tissue) at 30 min. However, at the 60 min period binding was still about 140 fmol. Processing the tissues in buffers containing leupeptin had no effect on the results obtained. These results are interpreted to indicate that the presence of the protease decreases nuclear binding of the estrogen receptor and shortens nuclear occupancy. This combination of factors may be responsible for the decrease in estrogen action in the adult rabbit epididymis.